A weakly relativistic statistical system of charged particles and an electromagnetic field is considered. The effective Hamiltonian of the system is obtained by the canonical Bogolubov transformation. The screening of the relativistic direct interaction of particles and renormalization of the photon energy spectrum are shown.
It is well known that there is a wide range of physical phenomena for the description of which it is necessary to account relativistic e ects. Generally speaking, the most suitable theory of such phenomena must be the eld theory. Nevertheless, for a long time an alternative description of relativistic systems on the basis of direct interaction theories is being developed. These are the theories where interactions between the particles are described by some functions (or functionals) which are depended only on particle variables. Apparently, one of the rst such theories is the Wheeler{Feynman electrodynamics. Another trend of developing direct interaction theories is based on deriving the main expressions for series by power of c ?1 (c is the velocity of light in the vacuum). It is su cient to account only a few rst terms of the series because the relativistic e ects are often small. And, moreover, in the lowest approximations it is possible to fully neglect the eld degrees of freedom (for electromagnetic and gravitational interactions they appear only in c ?3 and c ?5 approximations, accordingly). In higher approximations it is possible to account the in uence of the eld degrees of freedom with the help of introduction of higher derivatives into the theory. An important contribution to developing such theories was made by Professor Gaida and his followers. Separately proceeding from such general principles of the relativistic direct interaction theories like causality, Poincar e invariance and separability of interactions, Prof. Gaida found the general appearance of Lagrangians and Hamiltonians on the basis of which both the classical and quantum mechanics are formulated. A series of results are given in review 1].
Successful development of the relativistic direct interaction theories to a great extent stimulated the carrying out of such an investigation in statistical physics. However, it is shown that formulating the post-Newtonian (weakly relativistic) statistical mechanics on the basis of canonical alignment the post-Newtonian classical mechanics is not always possible. It is connected with the necessity to take into account the existence of thermodynamic limit (N ! 1, V ! 1, N=V ! const) when Lagrange variables transform to Hamilton ones (that process is always approximate). As it is shown in 2], any nite developing to series by power c ?1 does not coordinate with thermodynamic limit for long-range interaction systems. Therefore, it is necessary to take into account all the terms of series by power c ?1 and the Hamilton function will intricately depend on parameter c ?1 . The Green functions and Liouville distribution will be also complicated because they are constructed from the Hamilton function. For post-Newtonian systems of charged particles this Hamiltonian was rstly obtained in 3] from the Darwin Lagrangian.
In the present paper we show that the same result can be obtained on the basis of the canonical u-v Bogolubov transformation which is widely used in the theories of superconductivity and super uidity.
Let us consider the system of N charged particles and the electromagnetic eld that is created by the particles. It is convenient to use the Coulomb gauge of electromagnetic potentials. At the same time the Hamiltonian of the system can be described by the following expressions, including terms that are proportional to 1=c 3 
The last term describes relativistic corrections to the interaction. After taking into account expressions (3), (5) and the formula X e (k)e (?k) = ? k k =k 2 ; ; = x; y; z;
we can transform the last term in (6) into the following form: (8) Since H jl 1=c 2 , we can neglect the terms p 2 =m 2 c 2 in (7). Moreover, it is necessary to carry out renormalization of the particle mass. For that it is su cient to withdraw from (7) 
Let us make several comments. Expression (9) can be interpreted as an e ective Hamiltonian of the electromagnetic eld. Since E k is real, then it is possible to describe the photons as quasiparticles that correspond to elementary excitements of the particles and the eld, and E k is the energy of the photon{quasiparticle. The di erence of E k from~ck determines the changing of the radiation spectral distribution. As it is shown in 6], the corresponding correction to the radiation energy of an absolutely black body can be described by the formula ? e 2 2 =3~mc 3 ( is statistical temperature).
The energy of zero oscillations K has a divergent value. But this in nite constant does not in uence the thermodynamic and kinetic properties of the system because we can get rid of K by renormalization. Actually, after introducing into (10) the limit impulse~k 0 we shall obtain: 
The rst term can be neglected because it describes the changing of the vacuum state energy of the eld that is connected with the interaction of the particles and the eld (if we use a normal regularization of the eld operator in (2) , this term will not appear). (8), (11), the relativistic interaction between the particles is screened at the distance c=! 0 . The appearance of screening and e ective particle mass m is the consequence of manyparticle character of a long-range electromagnetic interaction in canonical variables (note that for the classical Newtonian mechanics in the case of N > 3 in Hamilton variables the interaction does not reduce to the sum of pair interactions (see 1])).
In the random phase approximation many-particle interactions are substituted for e ective two-particle interactions that are described by a screened potential. Using an e ective Hamiltonian (11) for the calculation of thermodynamic functions F r does not lead to divergences. For example, the relativistic correction to the free energy of the classical system of charged particles in the random phase approximation is determined by the sum of ring contributions hH 12 H 23 : : : H n1 i (symbol h: : :i signi es the averaging by the distribution function of non-interactive particles). If H jl is the Breit Hamiltonian, the sum of those contributions can be represented by the divergent series 
